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Description

[0001] The invention relates to a device for decou-
pling a constant velocity joint from a drive shaft. The in-
vention especially relates to a device, by which the con-
stant velocity joints commonly used in power transmis-
sion of vehicles, can be decoupled from the drive shaft.
[0002] The constant velocity joint is mainly composed
of an outer part, inner part, balls and ball holder. The
outer part is attached to the hub of the wheel of the ve-
hicle and the inner part to the drive shaft, which functions
as a transmission shaft between the gearing and the
wheel. The balls have been placed in the ball holder,
which on the other hand is inside the outer part. Spaces,
in which the balls can move, have been arranged in the
ball holder and in the outer part, which enables bending
of the joint when the wheel turns. The end of the inner
part is often a splined shaft, which has been arranged
in a similarly splined hole in the ball holder. The shaft is
secured in its place with a retaining ring, which can be
opened for example by pliers or which opens by axial
force directed towards it. In order to dissemble the joint,
a relatively strong axial force is often needed even after
releasing the retaining ring. The joint has been protected
against dirt with a protective rubber.
[0003] Changing a broken protective rubber, cleaning
and checking of balls and ball holder and sliding surfac-
es are often sufficient maintenance measures for joints.
In connection with the work, the holders of the protective
rubber of the joints are detached and the protective rub-
ber is pushed aside. The joint is usually dissembled by
striking the outer part with a hammer and drift, with slid-
ing hammer or with air hammer, while the inner part must
simultaneously be kept stationary. Often also a joint
equipped with a safety ring that can be opened with nee-
dle-nose pliers must be dissembled by striking, because
the grip of the pliers can be unstable due to damages in
the secure ring or because the secure ring is slippery of
lubricating grease. In order to cut down the costs it would
be preferable to perform the maintenance work of the
joint without detaching the drive shaft completely from
the vehicle. In the commonly used striking method the
drive shaft must be completely detached from the driv-
ing gear, because there is not enough room for striking
when the shaft is in its position. It is difficult to arrange
the outer part so that it stays in position, which makes it
possible that the drive shaft is accidentally detached
from the driving gear and the transmission oil leaks out.
The force needed for striking can be excessive, because
the retaining ring can be damaged as a result of stress
during driving or because the groove of the hub and the
shaft have been stuck. The industrial safety of the strik-
ing method is inadequate, and the working positions can
be ergonomically unfavourable. The strikes can cause
damage to the person performing the work, to the parts
in the vicinity of the joint, or to the joint itself. When using
striking tools, the chips coming loose due to the force of
the strikes can cause eye injuries, in particular. For ex-

ample damage in the ball holder of the joint can occur
unnoticed and a latent defect compromising the traffic
safety is developed in the joint Due to deficiencies and
laboriousness of the current methods the entire strive
shaft is replaced for example in professional repair
shops, although often only the outer drive joint is broken.
This causes the owner of the vehicle substantial addi-
tional costs.
[0004] An example of an impact tool for removing a
constant velocity joint is described in US-A-5103544.
The tool comprises a lower shank, a central shaft, and
a cup-shaped head.
[0005] Some of the above-mentioned problems are
solved and some deficiencies of the known technique
are removed with the present invention, and a device
for decoupling a constant velocity joint from the drive
shaft is achieved, which device is simple and reliable
and has low costs. Said advantages are achieved by a
device according to the invention, which is characteristic
by what is defined in the protective claims.
[0006] The device of the invention is mainly com-
posed of a frame fitted into a fixing thread on the outer
part of the constant velocity joint and of arms connected
to it. The arms reach past the drive joint and mainly
transversal fastening elements for gripping the inner
part of the drive joint have been attached to them. There
are preferably two transversal fastening elements,
which have been placed opposite each other. The ele-
ments are clamped to the inner part preferably on a spot
where the fixing groove of the protective rubber is, in
which groove the projections on the corresponding sur-
faces of the fastenings elements have been fitted in. For
example screws, which have been fitted to run through
the holes in the ends of the transversal fastening ele-
ments can function as damping elements. Concurrently,
the screws run through the holes in the arms. By turning
the nut in the fixing thread of the constant velocity joint,
reverse axial forces are effected in the inner and the out-
er part, and they are thus detached from each other.
[0007] The invention enables detaching of the con-
stant velocity joint from the drive shaft without phases
of work involving strikes. The device speeds up chang-
ing of the joint and the protective rubber. In addition, the
work can be performed while the drive shaft is in its po-
sition in the vehicle, which saves costs considerably.
The axial force is effected by the own mounting nut of
the constant velocity joint. The attaching parts belonging
to the device effectively grip the inner part so that the
joint remains straight during the detachment. The device
can easily be fitted for drive shafts of different thickness
and lengths. The device according to the present inven-
tion is simple and reliable and has low costs, which
makes it economically possible to acquire it both for pro-
fessional use and for household use as well as for hobby
use.
[0008] The invention is explained in detail in the fol-
lowing by help of some preferred examples of the em-
bodiments and by referring to the attached drawings.
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Figure 1 illustrates a device according to the inven-
tion attached to a constant velocity joint seen from
above and partly in cross-section.

Figure 2 illustrates a device according to figure 1
turned 90 degrees downwards and partly in cross-
section.

Figure 3 presents a device of figure 1 in cross-sec-
tion along the line A-A.

Figure 4 illustrates a device according to the inven-
tion turned 90 degrees to the left from the position
seen in figure 2.

Figure 5 illustrates an embodiment of the invention,
in which the mounting faces of the inner part have
the shape of a notch.

Figure 6 illustrates an embodiment of the invention,
in which the attachment to the drive shaft is effected
by a fastener, which turns around the joint, and by
one screw.

Figure 7 illustrates an embodiment of the invention,
in which the pulling force to the drive shaft is trans-
mitted with parts equipped with slots.

Figure 8 illustrates an embodiment of the invention,
in which the pulling force to the drive shaft is trans-
mitted with parts, which are longitudinally adjusta-
ble.

Figure 9 illustrates an embodiment of the invention,
in which the pulling force to the drive shaft is trans-
mitted with self-tightening parts.

[0009] Figures 1 5 illustrate a device for decoupling
the outer part 1a and inner part 1b of a constant velocity
joint 1 from each other. The device according to the in-
vention has a frame 2 and transversal fastening ele-
ments 4 and fastening elements 4e,4f.
[0010] The frame 2 in this embodiment is composed
of an annular part 2a having a hole 2e which hole can
be fitted to the fastening thread 1e of the outer part 1a
of the drive joint. Angle arms 2b, which are in angle B
in relation to the symmetry axis of the drive joint, have
been attached to the annular part 2a. The size of the
angle B is approximately 25 65 degrees, depending
on the size of the constant velocity joint and on the work
premises, in which the decoupling of the parts is per-
formed. Straight parts 2c, which are practically parallel
to the symmetry axis of the constant velocity joint and
which extend sufficiently past the drive joint, have been
joined to the arms 2b. Spaces 2d like holes or slots for
the fastening elements 4 have been arranged in the
straight parts 2c. The spaces 2d are situated at appro-
priate distances so that a nut 3 can be fitted in the fas-

tening thread 1e behind the part 2a of the different con-
stant velocity joints.
[0011] The transversal fastening elements 4 are com-
posed of beams 4b on the opposite sides of the inner
part 1b, which have slightly thinner ends 4a. Around the
middle of the beams 4b there are longitudinal projec-
tions 4c of suitable length, which projections can be fit-
ted into a groove 1d in the protective rubber of the inner
part 1b, if such groove has been made in the inner part.
A space having the shape of the cross-sectional surface
of the inner part 1b can, if necessary, be formed approx-
imately to the middle of the beam, which can have the
shape of a cylinder or a part of a cylinder, for example.
In one preferred embodiment (figure 5) the projections
4c approximately at the middle of the beam have been
placed in notches, whereupon for example the inner part
with round cross-section rests against both sides of the
notches, enabling a firm grip. At the ends 4a there are
holes 4d for fastening elements 4e. The beams 4b have
been placed on the opposite sides of the inner part 1b
by screws 4e fitted through the holes 4d and tightened
into place with a nut 4f. The fastening element 4e also
runs through the holes 2d in the arm 2c between the
ends 4a of the beams 4b. The holes 4d of the fastening
elements and the fastening elements 4e, 4f can also be
arranged to the same side of the inner part 1b, which
makes the arms 2b, 2c on the opposite side unneces-
sary. In this case a part, which functions as a second
reaction point of the beams, must be fitted between the
ends 4a of the beams 4b. The beams 4b can also be cut
just behind the projections 4c. It is easier to work by this
last-mentioned embodiment, not illustrated in the fig-
ures, in limited premises.
[0012] Figure 6 illustrates an embodiment, in which
the fastening element 4 is composed of a beam 4b, to
which a second beam 4b' has been attached by a joint
4g. The beam 4b' is attached to the beam 4b from its
one end with fastening elements 4,4a. The beam 4b is
attached to the frame 2 with fastening elements 4d, 4e,
4f.
[0013] In figure 7 there is an embodiment, in which
the holes 2d of the straight parts 2c have been replaced
by slots 2d'. The straight parts 2c have been attached
to the annular part 2a with elements 2a1. Guide pins
4b1 have been added to the beams 4b of the transversal
fastening elements 4, which pins have been fitted to one
beam 4b with a crimp connection and to the other beam
4b with a sliding fit, for example. The pins 4b1 on their
part take on the strains directed at the beams 4b and
ensure the firm grip of the projections 4c to the drive
shaft.
[0014] Figure 8 illustrates an embodiment of the in-
vention, in which the pulling force to the drive shaft is
transmitted by longitudinally adjustable lengthening
parts 2c1. The lengthening parts 2c1 can slide along the
straight part 2c guided by the guide slot 2c3 or similar.
The parts 2c1 are attached to the desired spot with fas-
tening elements 2c2.
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[0015] Figure 9 illustrates an embodiment of the in-
vention, in which the pulling force to the drive shaft is
transmitted with self-tightening eccentric tightening
parts 2c2. The parts 2c2 have been attached to the
straight part 2c with elements 2c3, which enable twisting
of the parts 2c2 around them. When twisting the nut 3,
the friction surfaces 2c7 of the tightening parts 2c2 are
tightened to the drive shaft and the pulling force needed
gets transmitted. Due to a reaction force, the straight
parts 2c tend to get away from the drive shaft, which
reaction force is taken on with a transversal beam 2c4.
The beam 2c4 has been attached from its ends to the
straight parts 2c with fastening elements 2c5. The beam
2c4 has slot-formed spaces 2c6, in which the elements
2c5 can move in order to adjust the gap 2c between the
parts. The straight parts 2c have been attached to the
annular part 2a with joints 2a1.
[0016] The device according to the invention func-
tions in the following way. The annular part 2a of the
frame 2 is placed in the thread 1e of the drive joint,
whereupon the arms 2 reach past the groove 1d in the
inner part 1b of the protection rubber. The beams 4b are
attached to a space, hole 2d or slot 2d' in the straight
part 2c of the arm 2 by help of attachment parts 4e, 4f,
and which beams are tightened into place. Thus the pro-
jections 4c in the beams 4b fit into the grooves 1d in the
protective rubber, and the part 4 is thus firmly attached
to the inner part 1b. By choosing appropriately elements
4e, 4f, the fastening element 4 can be attached to parts
1b of different sizes 1b. Instead of beams 4b, the attach-
ing to the drive shaft can also be effected by help of the
self-tightening parts 2c2. In order to decouple the parts
1a, 1b of the constant velocity joint from each other, the
own nut 3 of the joint is screwed to the fastening thread
1e. By tightening the nut 3 adequately, an axial force is
directed to said parts, which force forces the retaining
ring 1c into its groove, making the joint to loosen. The
tightening of the nut can be continued, if the joint be-
tween the grooves of parts 1a, 1b is tight. The device
also makes it easier to release the retaining ring opened
by pliers. The axial force generated with the device is
practically directed in the direction of the longitudinal ax-
is of the parts 1a, 1b of the drive joint and thus the parts
remain straight and the loosening work takes place ef-
ficiently.
[0017] The sole purpose of the figures and the de-
scription connected to them is to clarify the present in-
vention. The details of the device can differ within the
scope of the accompanying protective claims. For ex-
ample the annular part 2a and the fastening element 4
can be formed according to different constant velocity
joints. It is obvious to the person skilled in the art that
the dimensions and the technical solutions of the device
can vary depending on the purpose of use. Further, it is
obvious to the person skilled in the art that an embodi-
ment of the invention can vary depending on the condi-
tions of use, customer's needs, serial work methods and
within the scope of productional solutions implemented

in connection with mass production.

Claims

1. A device for decoupling an inner part and an outer
part of a constant velocity joint, which has an inner
part (1b) attached to the drive shaft and an outer
part (1a) axially on the opposite side from the inner
part, which outer part has a thread at its end and is
axially attached to the hub of the wheel of a vehicle,
from each other, which device has a fastening ele-
ment (4) for gripping the inner part, characterized
in that the device comprises

- an annular part (2a) suitable to be placed at the
end of the outer part of the joint, which annular
pair has an axial hole, so that the annular part
can be fitted to the end of the outer part of joint,
so that a part of the thread of the end of the
outer part is left outside the annular part, the
annular part being connected to the fastening
element,

- a nut (3) fitting to the thread of the end of the
outer part, which out has an outer diameter
larger than the smallest diameter of the hole of
the annular part.

2. A device according to claim 1, where the connection
between the annular part and the fastening element
comprises at least two arms (2b), which join the fas-
tening element (4) and the annular part (2a).

3. A device according to claim 2, where the arms (2b)
are angular arms, which have straight parts (2c) in
the inner part side.

4. A device according to claim 2 or 3, in which the fas-
tening element has at least one beam (4b; 4b'),
which is attached from its ends to the arms on the
opposite sides.

5. A device according to claim 4, which has several
axially placed fastening points (2d) in the arms,
which fastening points the beam can be attached to.

6. A device according to any of claims 1 to 5 for de-
coupling parts of such a constant velocity joint, in
which the inner part has at least one transversal
groove (1d), which device has in the fastening ele-
ment (4) at least one projection (4c) that is placed
in the groove.

7. A device according to any of claims 2 to 6, having
a straight part (2c) in the inner end of the arm (2b)
and a lengthening part (2c1), which is attached to it.

8. A device according to any of claims 1 to 7, in which
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fastening element there is at least one eccentric
tightening part (2c2), by which the fastening ele-
ment is attached to the inner part, when the device
is pushed inwards from the annular part.

9. A device according to any of claims 2 to 8, in which
the outer end of the arm (2b) forms an angle of
25-65 degrees in relation to the outer part.

10. Use of the device according to any of claims 1 to 9
for decoupling an inner part and an outer part of a
constant velocity joint from each other.

Patentansprüche

1. Vorrichtung zum gegenseitigen Lösen des inneren
Teils und des äußeren Teils eines Gleichlaufge-
lenks, das ein an der Antriebswelle zu befestigen-
des inneres Teil (1b) und ein axial dazu angeordne-
tes, zum inneren Teil entgegengerichtetes äußeres
Teil (1a), das an seinem Ende ein Gewinde hat und
axial an der Nabe des Fahrzeugrades befestigt ist,
aufweist, wobei die Vorrichtung ein Befestigungs-
element (4) zum Eingreifen in das innere Teil auf-
weist, dadurch gekennzeichnet, dass die Vorrich-
tung

- ein zum Anbringen am Ende des äußeren Teils
des Gelenks geeignetes ringförmiges Teil (2a),
das eine axiale Bohrung zum Aufstecken auf
das Ende des äußeren Teils des Gelenks der-
gestalt hat, dass ein Teil des am Ende des äu-
ßeren Teils befindlichen Gewindes außerhalb
des ringförmigen Teils bleibt wenn das ringför-
mige Teil an das Befestigungselement gekop-
pelt ist, und

- eine zum Gewinde am Ende des äußeren Teils
passende Mutter (3), deren Außendurchmes-
ser größer als der kleinste Durchmesser der
Bohrung des ringförmigen Teils ist, aufweist.

2. Vorrichtung nach Anspruch 1, bei der die Verbin-
dung zwischen dem ringförmigen Teil und dem Be-
festigungselement aus wenigstens zwei Schenkeln
(2b) besteht, die das Befestigungselement (4) und
das ringförmige Teil (2a) miteinander verbinden.

3. Vorrichtung nach Anspruch 2, bei der die Schenkel
(2b) aus Winkelschenkeln bestehen, die auf der
Seite des inneren Teils gerade Abschnitte (2c) ha-
ben.

4. Vorrichtung nach Anspruch 2 oder 3, bei der das
Befestigungselement wenigstens einen Balken (4b;
4b') umfasst, der mit seinen Enden an einander ge-
genüberliegenden Schenkeln befestigt ist.

5. Vorrichtung nach Anspruch 4, bei der die Schenkel
axial mehrere Befestigungsstellen (2d) aufweisen,
an denen der Balken befestigt werden kann.

6. Vorrichtung nach irgendeinem der Ansprüche 1 bis
5 zum gegenseitigen Lösen der Teile eines Gleich-
laufgelenks, dessen inneres Teil wenigsten eine
quer gerichtete Nut (1d) aufweist, und bei der am
Befestigungselement (4) wenigstens ein in die Nut
greifender Vorsprung (4c) vorhanden ist.

7. Vorrichtung nach irgendeinem der Ansprüche 2 bis
6, bei der am inneren Ende des Schenkels (2b) eine
gerader Abschnitt (2c) und ein an diesem zu befe-
stigendes Verlängerungsteil (2c1) vorhanden sind.

8. Vorrichtung nach irgendeinem der Ansprüche 1 bis
7, bei der das Befestigungselement wenigstens ein
exzentrisches Spannteil (2c2) aufweist, mit dem
sich das Befestigungselement ans innere Teil fügt
wenn die Vorrichtung an ihrem ringförmigen Teil
nach innen geschoben wird.

9. Vorrichtung nach irgendeinem der Ansprüche 2 bis
8, bei der das äußere Ende des Schenkels (2b) mit
dem äußeren Teil einen Winkel von 25 bis 65 ° bil-
det.

10. Einsatz der Vorrichtung nach irgendeinem der An-
sprüche 1 bis 9 zum gegenseitigen Lösen des in-
neren und des äußeren Teils eines Gleichlaufge-
lenks.

Revendications

1. Dispositif pour le découplage des parties intérieure
et extérieure d'un joint homocinétique, composé
d'une partie intérieure (1b) fixée à l'arbre d'entrai-
nement et d'une partie extérieure (1a) disposée
axialement à l'opposé de la partie intérieure, laquel-
le partie extérieure est pourvue à l'extrémité d'un
élément fileté et est reliée au moyeu de la roue du
véhicule, dispositif dans lequel se trouve un élé-
ment d'attache (4) pour le serrage de la partie inté-
rieure,
caractérisé par le fait que le dispositif comporte

- une partie annulaire (2a) conçue de façon à
pouvoir se placer à l'extrémité de la partie ex-
térieure du joint, partie annulaire dans laquelle
se trouve pratiqué un trou dans le sens axial,
de telle sorte que la partie annulaire peut être
fixée sur l'extrémité de la partie extérieure du
joint et ce de telle façon qu'une partie de l'élé-
ment fileté se trouvant à l'extrémité de la partie
extérieure reste à l'extérieur de la partie annu-
laire quand ladite partie extérieure est accou-
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plée à l'élément d'attache ;
- un écrou (3) s'adaptant sur l'élément fileté de

la partie extérieure et dont le diamètre extérieur
est supérieur au plus petit diamètre du trou de
la partie annulaire.

2. Dispositif conforme à la revendication 1, dans le-
quel la connexion entre la partie annulaire et l'élé-
ment d'attache est formée d'au moins deux bras
(2b) reliant l'élément d'attache (4) et la partie annu-
laire (2a).

3. Dispositif conforme à la revendication 2, dans le-
quel les bras (2b) sont des bras angulaires avec une
partie droite (2c) du côté de la partie intérieure.

4. Dispositif conforme aux revendications 2 ou 3, dans
lequel l'élément d'attache est muni d'au moins une
poutrelle (4b, 4b'), fixée par ses extrémités aux bras
se trouvant du côté opposé.

5. Dispositif conforme à la revendication 4, dans les
bras duquel se trouvent plusieurs points de fixation
(2d) dans le sens axial, sur lesquels la poutrelle
peut être fixée.

6. Dispositif conforme à l'une des revendications 1 à
5 pour le découplage des parties d'un joint homoci-
nétique dans la partie intérieure duquel se trouve
au moins une rainure transversale (1d) et dans l'élé-
ment d'attache (4) duquel se trouve au moins un
bossage (4c) venant se placer dans la rainure.

7. Dispositif conforme à l'une des revendications 2 à
6, dans lequel l'extrémité intérieure du bras (2b) est
munie d'une partie droite (2c) et d'une rallonge
(2c1) qui y est fixée.

8. Dispositif conforme à l'une des revendications 1 à
7, dans l'élément d'attache duquel se trouve un
moins un élément de serrage excentrique (2c2) à
l'aide duquel l'élément d'attache est attaché à la
partie intérieure quand le dispositif est poussé vers
l'intérieur depuis la partie annulaire.

9. Dispositif conforme à l'une des revendications 2 à
8, dans lequel l'extrémité extérieure du bras (2b)
forme un angle de 25 à 65 ° par rapport à la partie
extérieure.

10. Utilisation du dispositif conforme à l'une des reven-
dications 1 à 9 pour le découplage des parties inté-
rieure et extérieure d'un joint homocinétique.
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